fibrous connective tissue, cartilage, and spicules of osteoid, with only slight nuclear pleomorphism of the neoplastic cells. The radiolucent line appeared to be formed of fibrous connective tissue with parallel borders of cortical bone and areas of tumor bone formation. The pulmonary metastatic lesions consisted of connective tissue and pale homogeneous tissue resembling cartilage; no osteoid formation was observed in the pulmonary metastases. The tumor was diagnosed as parosteal osteosarcoma because of the slow painless growth of a hard mass broadly attached to bone; the radiographic appearance of a proliferative bony mass with a radiolucent line between the tumor and the cortex, and absence of periosteal elevation; the histologic appearance of fibrous, cartilagenous, and osseous tissue that surrounded, but did not destroy bone cortex; and pulmonary metastases.
Parosteal osteosarcomas may be distinguished from penosteal and medullary osteosarcomas by the combination of clinical, radiographic, and histologic features listed in Zygomycosis is a generic term that includes those mycotic diseases caused by fungi in the Class Zygomycetes (formerly Phycomycetes). The term zygomycosis has replaced such obsolete names as phycomycosis, hyphomycosis, and others to include all zygomycete infections regardless of the classification of the etiologic agent.'
The genera that cause zygomycosis in man belong to the Orders Entomophthorales (Basidiobofus and Conidiobolus) and Mucorales (Absidia, Cunninghamella, Mucor, Rhizomucor, Rhizopus, Saksenaea, and others).' Entomophthoramycosis, caused by fungi in the Order Entomophthorales, occurs in Asia, Africa, and South America and produces subcutaneous lesions in patients who are otherwise healthy.' A similar case has been reported in a feral chimpanzee.l2
Mucormycosis, caused by fungi in the Order Mucorales, occurs worldwide in several clinical forms, including cutaneous, systemic, and rhinocerebral.' This opportunistic infection typically occurs in patients who are predisposed by other primary disorders, particularly acidosis, lymphatic cancer, and immunosuppression.'. l 3 Previous reports of mucormycosis in nonhuman primates have described gastrointestinal lesions in rhesus monkeys: systemic lesions in a mandrill? and involvement of the skin of the face and orbit of a rhesus monkey which may have been diabetic."
Cutaneous zygomycosis, uncommon in man, has been caused by Mucor ramosissimus and Rhizopus rhizopodiformis.' Infection has developed in surgical wounds covered by contaminated bandages3 and in burns? In this report we describe cutaneous zygomycosis in two rhesus monkeys (Macaca mulatta) which were traumatized by fighting and probably predisposed to the condition by metabolic acidosis.
Monkey 1, an adult female rhesus from an outdoor breeding colony, had multiple infected fight wounds involving the face, arms, and left leg. The monkey was treated with penicillin and intravenous fluids, and the wounds were cleaned, dkbrided, covered with nitrofurazone ointment, and ban- 
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daged. The monkey died the following day, and a complete necropsy was done.
Monkey 2, an adult female rhesus from the same colony, also had multiple fight wounds. She was depressed and 6% to 8% dehydrated. After the wounds were cleaned and dressed with nitrofurazone ointment and dimethyl sulfoxide gel, the monkey was given penicillin, gentamicin, intravenous fluids, and dexamethasone. The monkey's condition deteriorated, and she was killed humanely six days after admission. Laboratory findings on the day of death were sodium 169 meq/l, potassium 9.2 meq/l, and blood urea nitrogen 259 mg/dl. A complete necropsy was done.
Necropsy findings in both monkeys were limited to the skin, underlying soft tissue, and kidneys. Both monkeys had extensive traumatically induced skin changes consisting of bruises, abrasions, lacerations, and punctures. The affected skin and soft tissue often were necrotic-blackened, friable, edematous, and covered with fibrinopurulent exudate. The kidneys of both monkeys were diffusely pale, and those of monkey 1 appeared wet and had a slight brown discoloration when sectioned.
Tissues were processed routinely for histology. In addition, deparaffnized, replicate sections of skin from each monkey were examined by the fluorescent antibody te~hnique.~ Each section was tested with a fluorescent antibody conjugate specific for Rhizopus and Absidia species.
Histologically, many areas of skin had full thickness necrosis with loss of architecture of all structures. Underlying subcutaneous tissue and skeletal muscle were affected similarly. Adjacent areas had less extensive necrosis with diffuse hemorrhage, edema, and an inflammatory infiltrate consisting of large numbers of neutrophils, lymphocytes, and macrophages. Numerous gram-positive cocci were scattered throughout the tissue in monkey 1, and gram-negative bacilli were present in monkey 2. Both monkeys had numerous broad ( 10-20 pm), irregularly branched, thin-walled, and infrequently septate fungal hyphae characteristic of a zygomycete in skin, subcutaneous tissue, and skeletal muscle ( fig.  1 ). Thick-walled azygospores (chlamydospores), either free or attached to the hyphae in terminal and intercalated positions, also were observed in monkey 1 (figs. 2,3). Hyphal and spore forms were strongly hematoxylinophilic but stained poorly by Gomori's methenamine silver procedure. Angioinvasion occurred in both monkeys (fig. 4) , and many blood vessels and lymphatics contained fibrin thrombi and abundant hyphae.
The kidneys of both monkeys had changes characteristic of myoglobinuric nephrosis5-primarily marked diffuse swelling of proximal tubular epithelial cells and reddish-brown casts within the medullary tubules.
Fungal hyphae and spores in skin sections were brightly fluorescent when stained with fluorescein-labeled antiglobulins specific for zygomycetes in the genera Rhizopus and Absidia. Bacterial cultures of subcutaneous tissues and blood were negative in monkey 2. Tissues from monkey 1 were not cultured.
Zygomycosis due to organisms in the Order Mucorales occurs preferentially in man with underlying disease, most commonly diabetic acidosis and leukemia or lymphoma.8 Only rarely does the infection develop in otherwise normal persons. Cutaneous lesions have occurred in diabetics, bum patients, and patients with surgical wounds covered by elastic bandages. Dissemination from a primary cutaneous lesion also has occurred.*." In most respects, our two cases in monkeys were similar to those previously reporled in man. In our monkey, cutaneous zygomycosis began as an infection of traumatized, ulcerated skin exposed to sporangiospores of saprophytic zygomycetes in the environment. In addition, the monkeys probably were predisposed by metabolic acidosis resulting from renal failure. The renal failure resulted from the combined effects of myoglobinuric nephrosis, due to extensive traumatic damage to skeletal muscle, and renal ischemia, due to dehydration and shock, and was probably the immediate cause of death. The use of gentamicin in a poorly hydrated animal also may have contributed to renal failure in monkey 2. There was no histologic evidence of dissemination of fungi or bacteria to other organs of either monkey. The bacteria in skin sections of both monkeys may have contributed to the cutaneous lesions. Cultures of monkey 2 probably were negative due to the use of antibiotics.
This demonstrates that cutaneous zygomycosis occurs in nonhuman primates under circumstances similar to those under which it occurs in man. 
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